The cost of expanding health insurance coverage increases when people who would otherwise purchase insurance obtain public coverage. This paper investigates the effects of one of the first efforts to target insurance benefits to the most needy, the 1982 medicare as secondary payer (MSP) provisions.
Introduction
Many people who are eligible for public insurance coverage would have obtained private insurance coverage if these public programs had not been adopted (Cutler and Gruber, 1995) . The governmental cost of expanding insurance coverage is increased when those who would have otherwise purchased private coverage participate in a public program. Such subsidized purchases of insurance substitute for -or "crowd-out" -previously unsubsidized purchases.
Universal insurance programs necessarily generate 100% crowd-out of previously existing private coverage. As the costs of universal programs have risen, however, legislators have become increasingly interested in targeting public benefits only to those who need them. Before the current crowd-out debate began, Congress made changes in medicare to try to reverse some of the insurance substitution due to the program's universal coverage of the elderly. The 1982 medicare as secondary payer (MSP) legislation requires employers who offer health insurance to any of their workers to provide it, on similar terms, to their workers age 65 and over, and requires that any such insurance be "primary" to medicare. This paper examines the effects of that law.
Anti-crowd-out provisions raise two concerns. First, given the fragmented nature of the US health insurance market, the provisions may be very difficult to enforce. Second, the provisions may alter labor market behavior. Using data from the National Medical Care Expenditure Survey (NMCES) (1977) , the National Medical Expenditure Survey (NMES) (1987) , and the Current Population Survey for 1980-1988, a period surrounding passage and implementation of the MSP, we estimate the extent and nature of compliance with the legislation. We then estimate the extent of labor market responses to the tax by examining the hours worked by and types of firms where these workers were employed and the extent to which the legislation affected wages and employment. 1 Our findings suggest that the MSP legislation was largely unsuccessful in forcing employers to provide primary insurance coverage for their elderly workers. Our estimates suggest that the MSP achieved only between 25 and 33% of its intended savings, mostly because of non-compliance with the legislation. We find some evidence that employers and employees changed their behavior to avoid complying with the mandate, and that these effects were concentrated in the largest firms.
The medicare as secondary payer legislation
Under MSP, beginning on 1 January 1983, medicare became the secondary payer if a person age 65 or over held employer-sponsored insurance and was employed by a firm of >20 employees. Employer-sponsored insurance paid first and medicare paid only those medicare-covered expenses that were not covered by the employer plan. If an employer chose to provide health insurance to employees under age 65, he/she had to offer coverage to those age 65 and over on identical terms and this coverage substituted for medicare. If a medicare-eligible senior chose to decline employer-sponsored coverage, he could not select employer-sponsored Medigap. Rather, such an employee would lose the coverage of medicare deductibles and co-payments as well as pharmaceutical coverage or other benefits 1 Over this time period there were also changes in social security benefits, tax laws, mandatory retirement laws, and medicare laws. Most of the changes made in OASDI in this period were long term changes. Beginning in 1984, beneficiaries with incomes above certain thresholds were required to include a portion of their social security benefits in their taxable income. There were no major changes in mandatory retirement laws over this period. Overall, the financial status of retired households ages 65-69 and 55-64 changed little over the period following the legislation (1984) (1985) (1986) (1987) (1988) (1989) (1990) (1991) according to analysis of the SIPP (Poterba et al., 1994) . Over this period, medicare also implemented its DRG payment system for hospitals. This system reduced the length-of-stay of patients at hospitals and stabilized medicare hospital expenditures. This would also have implied a stabilization in the expected patient copay for hospital stays, possibly reducing the demand for supplemental coverage relative to what it would otherwise have been.
that might be offered through the employer plan. The narrower scope of medicare coverage relative to employer-sponsored insurance meant that seniors had a strong incentive to accept employer coverage if offered. The legislation further required employers to provide primary coverage to the medicare-eligible spouses age 65 and over of any employees under age 65, if such spousal insurance coverage was normally provided. Finally, the law prohibited firms from compensating workers who dropped their coverage.
Thus, the MSP legislation had two intentions: first to require existing employer-provided coverage to become primary payer, which we call payer compliance, and second, to require employers to provide health insurance coverage for their employees age 65 and over at rates similar to those under age 65, which we call coverage compliance.
Enforcement of these MSP rules depended on the action of private insurers who act as intermediaries for the medicare program. 2 These intermediaries, and medicare providers were supposed to identify patients who should have been covered through MSP provisions using existing private insurance coordination of benefit rules. Most private insurance plans include coordination of benefits provisions. These apply whenever a plan beneficiary has more than one health insurance plan in effect at the time services are rendered. Industry-wide provisions determine which plan is the primary payer and which is the secondary payer. Typically, medicare is primary payer when someone holds both medicare and private insurance because most of the time, that private insurance is Medigap. When the beneficiary is employed and holds employer-sponsored coverage, however, the primary payer under MSP should be the private insurance. Without further information, there is no obvious way for an insurer to know whether private insurance coverage for a medicare-eligible beneficiary should be secondary or primary. Various General Accounting Office (GAO) studies suggest that this method of identifying people who should have been subject to the MSP rules was quite ineffective (GAO, 1993 (GAO, , 1995a . Indeed, Congress, under OBRA 1989, permitted the Health Care Financing Administration (HCFA) which administers medicare to match data contained in IRS and social security administration files. This match would have allowed HCFA to know which medicare recipients were currently employed, a critical step in identifying people who might have held private employer-sponsored insurance. The federal court, however, invalidated that matching system in 1995 -it had never been fully implemented.
Without this match, two features of MSP make enforcing compliance difficult. First, HCFA has no statutory authority to collect current data on the private health insurance status of its beneficiaries from either employers or insurers. Therefore, in administering MSP, HCFA has had to depend on limited data obtained through the claims process and from beneficiaries (HCFA, 1993) .
Nor is there direct provision in the legislation for enforcing the requirement that employers offer coverage to older employees on the same basis as to their younger employees. Older employees would have to bring suit to enforce this provision. A review of court cases that cite the MSP statute revealed no cases that involved coverage compliance.
Employees have no incentive to bring such suits. Workers would be as well or better off allowing medicare to be primary payer and using their employer coverage to cover only secondary expenses. Both workers and employers might prefer this arrangement -it would reduce costs for employers (relative to MSP) and would provide more complete coverage for beneficiaries (relative to no employer supplemental coverage at all).
Second, the penalties for violating the MSP requirement are very limited. The only penalty (except in clear cases of fraud) is that private insurers repay any payments for which they should have been primary payers. This provision is similar to the penalty provision in minimum wage legislation -those who fail to comply must (for a first offense) make good their obligations (Ashenfelter and Smith, 1979) . In 1989, the federal courts further held that the MSP provision did not permit HCFA to recover mistaken payments from third party administrators, implying instead that HCFA should deal directly with the employers who had originally purchased coverage, and concluded that the MSP provision grants HCFA no greater rights with respect to insurers' claim filing deadlines than insurers' beneficiaries or other private claimants (GAO, 1995b) .
In contrast with these weak enforcement and penalty provisions, compliance with the mandate carried a high cost (Table 1) . To estimate the cost of the mandate, we calculate the average per capita medicare eligible health spending for workers ages 65-69 using the 1987 NMES (details on the NMES and other data sources are presented below). In 1987, total medicare eligible hospital care and physician expenses for this group amounted to US$ 1562. In column 2, we adjust these figures for the growth rate of overall per capita medicare expenditures and compute estimates for 1980-1986. In column 3, we report average annual earnings for workers ages 65-69 who report receiving employer-provided health insurance (details below). Column 4 reports the percentage of all workers ages 65-69 who fall into this category. In columns 5, we compute the ratio of per capita medicare expenditures to annual wage and salary earnings for people with health insurance. In column 6, we repeat this calculation for all workers ages 65-69. In 1980, 35% of those ages 65-69 and employed had employer-provided health insurance. We find that health care expenditures average 6.8% of wage and salary earnings for workers with employer-provided health insurance (column 5); and 4.7% of wage and salary earnings for all workers ages 65-69 (column 6). Our estimates of health care costs for those age 65 and over may understate the true costs of employer-sponsored medicare equivalent health insurance for this group because the MSP provisions also require that employers cover the medicare-eligible spouses of workers and because employer-sponsored health insurance costs per capita are higher than medicare costs. In column 7, we report, for comparison purposes, the average percentage of total wages and salaries (all workers) paid for health services and supplies based on the US Department of Commerce national income and product accounts (Levit et al., 1989) . This last figure is higher than our comparable estimate for older workers, suggesting that our estimate is unlikely to substantially overstate the cost of the mandate.
Implications of the medicare as secondary payer legislation
The existence of the MSP is likely to have effects for all firms: those that pay the medicare-covered health care expenses of their older workers (compliers), those that abide by the law but take steps to avoid paying such expenses (avoidance), and those that violate the law (non-compliers).
Firms that comply with the MSP legislation and pay MSP expenses will face increased costs of hiring older workers. This increase in payments will reduce the demand for older workers in firms subject to the MSP (those that offer coverage and have 20 or more employees) and should appear as a reduction in employment and/or a reduction in wages.
Next consider avoiders. Under the MSP mandate, older workers would have an incentive to shift toward jobs that paid higher wages but did not offer health insurance coverage. These shifts could include a shift toward part-time (non-health-insurance-eligible) employment for older workers, a shift to smaller firms that were exempt from the medicare mandate, or a shift toward employment sectors where health insurance is not normally provided. Such shifts would be perfectly legal -firms and employees would be formally complying with the law. Their effect, however, would be to undo the intent of the MSP legislation.
Finally, consider non-compliers. Non-complying firms also bear a cost -the risk of having an employee incur a claim that is, on investigation, found to be subject to the MSP. Such firms, like avoiders (and compliers), will have incentives to reduce MSP-related costs (Bloom and Grenier, 1986) .
The MSP administrative structure and penalty rules have implications for both the extent and nature of compliance with the legislation, and hence, for the distribution of payers, avoiders, and non-compliers. Compliance will be both a function of the law-abiding instincts of insurers and employers and the probabilities of a MSP-covered payment claim being investigated. There is little literature on variation in the instinct to be law-abiding. One paper in the tax compliance literature suggests that firms that are more subject to public scrutiny may be more likely to comply with legal provisions than other firms (Rice, 1992) . Rice also finds, however, that larger firms are less likely than others to be in compliance, controlling for public scrutiny levels.
Like other enforcement mechanisms, investigation of coordination of benefit claims around MSP are likely to be targeted at large claims. Evidence suggests that this is indeed how HCFA proceeded. 3 These claims are most likely to yield enough revenue (if found to be out of compliance) to justify the costs of identification (for similar arguments in other contexts, see Erard, 1992; Alstott, 1995; and Bloom and Grenier, 1986) . This logic suggests that claims involving hospitalizations and claims from people with very high expenditures are more likely to be scrutinized than less costly claims.
Once coordination of benefits provisions have been enforced with respect to a particular insurance policy, future claims involving the same insurance policy may be more likely to be caught. Alternatively, insurers and employers who have become aware of the MSP provisions through a prior claim may be more likely to avoid being caught again, especially since a second violation is more likely to raise the question of systematic fraud. If high cost cases are randomly spread among the working population, large employers are more 3 HCFA's "Criteria and Standards for Evaluating Intermediary and Carrier Performance" in the mid-1980s incorporated a "targeted medicare secondary payer goal" for each intermediary and required intermediaries to find savings equal to or exceeding the goal. This approach would surely give intermediaries an incentive to check large claims first. Health Care Financing Administration, (HHS [BPO-055-GNC] 50 Federal Register 39778, 30 September 1985) . Similarly, in testimony to the Senate Committee on Government Affairs about MSP enforcement, HCFA administrators stated " . . . our attention in HCFA . . . has started in the inpatient hospital . . . and that has happened in large part because the hospital is where the largest amount of money is spent" (US Committee Reports, 1990) .
likely than small employers to have experienced at least one high cost claim in the past. Both arguments above then suggest that large firms are more likely to comply than are small firms.
In sum, we expect to see the largest compliance effects for large claims. We expect to see the largest labor market effects for firms that are likely to experience, or to have experienced, a large claim -that is large firms.
Data
We use data from the 1987 NMES and the 1977 NMCES to examine compliance with the MSP legislation. We examine only those age 65 and over. The NMCES reports payment sources for health expenditures for this age group before MSP took effect, and the NMES reports payment sources after the MSP took effect. The surveys report what portion of the cost was paid for by medicare, Medicaid, private insurance, out of pocket, or by other forms of payment. The data also include information on age and working status. The samples consist of approximately 4500 observations for the NMCES and 6000 observations for the NMES (including both men and women).
We also use data from the March and May Current Population Surveys (CPS) to examine the compliance and labor market effects of the mandate. We pool data from the March 1980 March , 1981 March , and 1982 CPS for the pre-mandate period, and from the 1985, 1986, 1987 and 1988 CPS data for the post-mandate period. The 1983 and 1984 samples are excluded because they coincide with the introduction of the legislation. The health insurance coverage questions over these years asked whether an individual was included in an employer's group health plan. 4 The March CPS surveys approximately 150,000 individuals in each year. For our compliance analysis, we examine men and women age 65 and over and compare them to men and women ages 55-64. For our labor market effects analysis, we compare men ages 65-69 to men 55-64. For our analysis of wages and hours, we consider working men only and exclude 65 year olds because the wage and hours questions in the CPS refer to the previous year when these individuals may not have been age 65. For our analysis of employment and labor force participation, we consider all men, working and non-working. We drop those over age 69 to avoid any problems that may result from the existence of mandatory retirement laws at age 70 in some states. We exclude women from the labor market effects analysis because of the significant changes in the employment patterns of younger cohorts of women over this time period. We also exclude the self-employed from these analyses. 5 Our resulting March data set consists of approximately 20,000 people per year, of whom approximately 6000 are between the ages of 65 and 69 for each survey year. 6 Of this sample, approximately 10,000 people are in the working population each year and approximately 1000 of these are between the ages of 65 and 69. To obtain data on firm size, we used the 1979 and 1988 May CPS surveys. We extract a similarly constructed sample from these surveys, containing approximately 2000 observations per year. For our wage analysis, all wages are deflated to 1980 dollars. All other dollar amounts reported in the paper are in current dollars.
Evidence on compliance
The MSP change in payment rules was part of a package of program changes designed to generate substantial savings to medicare (including a prospective payment system for inpatient hospital services, a fee schedule for physician services and the establishment of fraud units at medicare contractors). The Office of Management and Budget estimated that the MSP rules themselves would save the medicare program about 1/2 of 1% of medicare expenditures in each year (US$ 306 million in 1983, US$ 393 million in 1984, and US$ 450 million in 1985 (Executive Office of the President, Office of Management and Budget, 1983) . 7 We examine both payer and coverage compliance with the MSP provisions. Using our CPS samples, we can estimate savings by examining how many men and women age 65 and older report employer-sponsored insurance benefits.
In the 1985 Current Population Survey, 3.01% of those age 65 and older were working and reported employer-sponsored coverage. Under MSP, medicare should not have been providing primary health insurance coverage for this group. Given a per capita cost of US$ 1361 (taken from Table 1 ) and a population of 29 million age 65 and older in 1985 (US Bureau of the Census), MSP should have saved medicare as much as US$ 1.2 billion a year in payment compliance. This estimate is almost three times as high as the US$ 450 million savings reported by HCFA for 1985 -and HCFA's figure also includes savings from the spousal provisions of the MSP legislation. 8 These results suggest that only about one-third of those with employer-sponsored health insurance complied with the MSP.
Second, we estimate payer compliance by examining data on actual health expenditures and payment sources. We use data from the 1987 NMES and the 1977 NMCES to examine changes in payment sources for health expenditures for individuals 65 years of age and older. We examine only spending eligible for coverage under medicare Part A or B (inpatient and outpatient hospital services and physician services). The NMES and NMCES expenditure categories do not exactly match medicare Parts A and B expense categories 6 We also perform our estimates excluding men 60-64 years old because of potential adjustments made by employers for "near retirees". The results are not significantly different from those reported below.
7 Subsequently, the MSP program has been expanded to include workers eligible for medicare benefits because of disability or End Stage Renal Disease. 8 The procedure for estimating actual MSP savings after the legislaton was passed was described as follows: ". . . we took a 1% sample of medicare beneficiary claims. We wrote to the beneficiaries and asked them, do you have other insurance coverage? Did you have an accident during the year which another insurance paid? . . . Everyone that responded positively we followed up with and then came to that estimate of US$ 400-600 million". (US Committee Reports, 1990) . Note that these estimates include the accident insurance provisions which we do not include in our estimates.
(some expenditure items may be partially paid for by Part A and partially paid for by Part B, although the entire item is medicare eligible). In order to minimize the effects of medicare deductibles on our estimate of the percentage covered by medicare, we focus on the combined Parts A and B expenses for those whose expenses exceed the combined medicare deductibles of US$ 647 in 1987 and US$ 184 in 1977. 9 We also examine inpatient hospital services (covered under Part A) and physician services (Part B) separately for those whose total expenses exceeded the corresponding medicare deductibles. 10 To test the extent of payer compliance with the MSP, we use a difference-in-differences estimator. We examine the ratio of medicare expenditures on items covered by medicare Parts A and B to total health care expenditures from any payment source for the same items. 11 The non-working population (both before and after the legislation) serves as a control group. Any change in the percentage of total expenditures covered by medicare among the non-working population is unlikely to have been a direct consequence of MSP (which does not cover this population). The employed population age 65 and over is the test group. Those in the sample can be divided into four categories: (1) test group, pre-mandate, y1,0, (2) test group, post-mandate, y1,1, (3) control group, pre-mandate, y0,0 and (4) control group, post-mandate, y0,1. In a regression framework
where X is a matrix of individual characteristics for individual i at time t, Group = 1 if individual i is in the test group, and 0 otherwise, Year a dummy for the 1987 data, Mandate = 1 if after the mandate (i.e. 1987 data), 0 if before, δ, the coefficient on the interaction term between year and group describes the effect of being in group 1 in year 1, that is, being in the treatment group after the legislation, relative to being in the control group before the legislation. The share of expenditures paid by medicare should have declined for employer-insured workers relative to non-workers. Indeed, since employer-sponsored coverage is almost always more generous than medicare coverage, under full MSP compliance medicare would not pay for any health care for older workers who hold employer-provided health insurance.
The difference-in-differences estimates suggest that the ratio of medicare expenditures to total expenditures fell by 5% points for workers age 65 and over, after the introduction of MSP, relative to non-workers. Forty-six percent of total health expenditures for medicare eligible services were paid for by medicare for this age group (see Table 2 ). 12 To examine the extent of payer compliance we estimate what the ratio of medicare expenditures to total health expenditures would have been if (a) there were no legislation and (b) if there were full compliance with the legislation and medicare paid no costs for insured workers. Without MSP, we assume that the difference in the ratio of medicare to total expenditures between workers and non-workers would remain relatively constant over time. This implies This implies a compliance rate of about 31%. This estimate is almost identical to the estimate of payer compliance using HCFA's savings reports and the CPS estimates presented above. We repeat the above analysis controlling for sex and race. The results are very similar, although the point estimates are only significant for the Part B results (Table 3) .
Estimates of Parts A and B expenditures confirm the above results. The estimated ratio of Part A medicare expenditures to total Part A expenditures declined by 8% points for workers age 65 and over relative to non-workers after the MSP legislation. Part B medicare expenditures fell by 7% points for the same group. 13 The straight difference-in-differences results are presented in the first four columns of Table 2 and the regression adjusted results in the third and fourth columns of Table 3 .
As an alternate test of compliance we examine the share of the population age 65 and over whose health care expenditures are paid for by private insurance. We would expect that under compliance with the MSP legislation the number of people who have at least 90% 14 of their expenses paid for privately would increase among the working population, many of 13 These ratios are both larger than the overall effect (5%) for two reasons. First, these populations are not identical to the population used for the estimation of total expenditures because individuals who exceeded only the medicare A or B deductible would be included in these analysis. Second, the trends in Part A and B spending go in opposite directions, although both suggest only partial compliance with the legislation. 14 We choose 90% private coverage rather than any private coverage to account for individuals with supplemental Medigap insurance which would be recorded as private insurance although medicare is still the primary payer. whom are eligible for employer-provided private insurance. Using the same methodology as above we examine the change in the share of individuals with 90% of their total expenses paid through private insurance both across workers and non-workers and over time. The results are presented in the second four columns of Table 2 . While the share of individuals with 90% of their expenses covered by private insurance fell in the non-working population from 23 to 13% the share of individuals in the working population fell from 25 to 24%, once again suggesting partial compliance with the MSP legislation on the order of 36%. 15 We repeat this analysis for Part A expenses and Part B expenses and find slightly higher compliance for Part A alone and slightly lower compliance for Part B alone (Table 2) . This is consistent with our hypothesis that higher expenditure individuals are more likely to comply.
Our analysis suggests that compliance would be highest for high cost cases. We examine the ratio of medicare spending for workers and non-workers, before and after the mandate, for those with health expenses in the highest quartile. These results are reported in the bottom panel of Table 2 . The ratio of medicare expenses to non-medicare expenses stayed roughly even at 0.6 for non-workers in the highest quartile. Among workers, however, the ratio of medicare expenses to total expenses fell from 0.64 to 0.45 -suggesting compliance with the MSP on the order of >90% using the same methodology as above. Indeed, we see no evidence of compliance in other expense quartiles. We estimate that all savings to medicare associated with the MSP come from compliance in the top quartile. This finding is consistent with an administrative structure that enforces the MSP rules mainly through ex post investigation of coordination of benefit provisions.
MSP was intended not just to require payer compliance, but also to encourage older workers to take advantage of such coverage by requiring employers to offer them coverage at the rates offered to the under age 65 population. We define this type of compliance as coverage compliance. This is similar to current proposals to minimize crowd-out in new insurance programs.
Our evidence suggests that the MSP was largely unsuccessful in this latter goal. Although there were increases in employer-sponsored health insurance for full-time male workers age 65 and older relative to full-time male workers under age 65 between 1980 and 1982, there was almost no increase between 1982 and 1988 with the exception of a small surge in 1988 (which disappears again in 1989 16 ) (Fig. 1) . If employers had complied with MSP, health insurance coverage rates for workers ages 65-69 should have increased to approach coverage rates for workers under age 65 (except for those employed in firms with 20 or fewer workers) under the legislation.
Using data on the population under age 65, we can predict what percentage of workers age 65 and older would have received health insurance benefits through their employers 15 This compliance measure assumes that individuals with employer provided insurance have 90% of costs covered by private insurance. 16 Unfortunately we can not compare figure 2 with health insurance coverage rates after 1988 due to changes in the CPS questionnaire beginning in 1989. Post-1988, the CPS asks about health insurance coverage from either a current or a former employer (rather than limiting the answer to a current employer as it did prior to 1989). This change tends to increase the percentage of older people reporting employer-sponsored health insurance. Nonetheless, the percent of full-time workers ages 65-69 claiming employer sponsored health insurance in 1989 fell back to 54% suggesting that the observed increase in 1988 was not a consequence of a long lag on the enforcement of the MSP. if they had acted (and been treated) like workers ages 55-64 employed in similar jobs. We regress employer-provided health insurance on demographic and job characteristics of workers ages 55-64 and use these coefficients to predict the probability of holding health insurance for those workers age 65 and over with similar characteristics (the coefficient estimates are reported in Appendix A). 17 We use these predictions to assess how much MSP would be saving medicare if health insurance coverage for workers under age 65 and 65 and over was comparable. We find that, given their demographic, participation, and job characteristics, 56% of workers age 65 and over in 1985 would have held employer-sponsored health insurance if they had been under age 65. Given that 8.3% of those age 65 and over were working in 1985, 4.6% of all those age 65 and over should have had employer-sponsored insurance, 50% more than [1980] [1981] [1982] [1983] [1984] [1985] [1986] [1987] [1988] . Analyses compare the difference for members of the indicated group in the change between outcomes for 55-64 year olds pre-and post-MSP and the change in outcomes for 66-69 year olds pre-and post-MSP to the change for members of the control group. Analysis for workers only. Independent variables for regression adjusted analysis include education, race, experience and experience squared. Standard errors in parentheses.
* Denotes significance at the 10% level. * * Denotes significance at the 5% level.
actually held such coverage. Had 4.6% of those age 65 and over held employer coverage, and had that coverage indeed been primary, medicare would have saved US$ 1.8 billion in 1985. These estimates are four times larger than medicare's actual savings from the MSP, suggesting that coverage compliance was on the order of 25%.
Evidence on labor market impacts
MSP should have affected the distribution of employees within and across firms as avoiders, non-compliers, and compliers sought to reduce their MSP obligations. Here, we examine the effect of MSP on hours worked, firm size, overall employment, and wages.
Hours worked
One way to avoid MSP is to have workers reduce their hours below the threshold for employer-sponsored coverage. 18 Note that such workers would also lose the extra benefits of employer-sponsored coverage. We use the CPS and a difference-in-differences estimator similar to that described above to examine hours worked in the previous year by men ages 66-69 and 55-64 and the propensity of male workers to be employed part-time rather than full-time. Our test group is workers ages 66-69 (we exclude 65 year olds because the hours worked are reported for the previous year). Our control group is workers ages 55-64 years old who were not affected by the mandate. Table 4 reports the correlation between hours worked per week and the MSP legislation. In the difference-in-differences estimates, hours worked per week decreased by 0.6 h for workers ages 66-69 relative to workers ages 55-64 after the mandate. The regression adjusted results, reported in the second row, show a slightly greater 0.8 h per week decrease in hours worked by working men ages 66-69 compared to similar 55-64 year olds after the introduction of the mandate. This change is significantly different from zero at the 10% level.
The multivariate analysis suggest that MSP affected the hours worked by older men, but other concurrent developments might bias these results. Unfortunately, we could not identify a good instrument for holding insurance. Instead we compare outcomes post-MSP for groups with initially higher and lower rates of health insurance coverage in the under age 65 male population. The effects of MSP should be concentrated in those groups with the highest rates of health insurance coverage for those under age 65 prior to the mandate. We recognize this is a weak test. These groups were initially different from one another and their experiences over time could have been different for reasons unrelated to the MSP.
The probability of holding health insurance through an employer varies significantly by demographic characteristics. Table 5 breaks down the percentage of men ages 55-64 holding employer-sponsored health insurance in 1980 according to four sets of characteristics: race, educational status, industry, and state of residence. Although sex is highly correlated with insurance coverage, we do not use it as a comparison variable because of the confounding effects of changes in the behavior of successive cohorts of women.
To investigate whether members of groups with higher initial health insurance coverage rates were more strongly affected by MSP, we incorporate a third level interaction by demographic characteristics of the population into the regression (a difference-indifference-in-differences framework) where demo it is equal to 1 if individual i belongs to a specified demographic group at time t. 19 Finally, we combine these demographic characteristics into a single indicator of health insurance propensity. Using 1980 data, we estimate a probit model using these four demographic characteristics of the population under age 65 (race, education, industry, and state) to predict the probability of holding health insurance. 20 We then apply the coefficients of this model to subsequent years of data and to the population under ages 65 and 66 and over to generate an individual propensity to hold employer-sponsored health insurance prior to the MSP. We then use this propensity as the group indicator in models of hours worked. We use this predicted propensity, based on data for those under age 65 in 1980, in order to eliminate the effects of changes in the correlation between demographic characteristics and the propensity to hold health insurance that might have occurred as a consequence of the MSP.
The second half of Table 4 reports our results. Examining individuals by education levels, we observe a strongly significant decline of 2.2 h per week for the test group (more educated male workers ages 66-69) after the mandate relative to the control group. The results for other groups are generally small and negative. Combining these demographic characteristics and predicting health insurance coverage for older workers, we find a large and statistically significant decline of 2.4 h per week after the introduction of the mandate for those men with the highest propensity to hold health insurance.
In sum, these results provide some evidence in support of the hypothesis that changes in hours worked have been a means of avoiding the coverage compliance requirements of the mandate. We can calculate how much money medicare lost as a result of MSP avoidance in the form of declines in hours worked. Using the coefficient estimates from the probit model on the determinants of health insurance coverage outlined in the coverage compliance section (Appendix A), we can estimate the effect of a 3 h decline in hours worked by those workers ages 66-69 who held employer-provided insurance on medicare costs. The marginal effect of a 1 h decline in hours worked on the probability of holding health insurance is a 0.9% point decline. Assuming that this effect is constant and using the per capita medicare cost of US$ 1361 reported in Table 1 , this implies that medicare lost approximately US$ 38 million in 1985 as a result of tax avoidance.
Our compliance discussion suggests that non-compliers in large firms would face a greater risk of being caught than would those in smaller firms. Thus, large firms are most likely to take steps to avoid the mandate. We, therefore, repeat the analysis of hours worked for large firms and small firms using the May 1979 and 1988 CPS, which contain firm size information. 21 In firms of 500 or more employees, hours worked fell by a statistically significant 4 h for those employees affected by the MSP relative to those employees unaffected 19 The difference-in-difference-in-differences estimator presented here is contingent on outside influences on both test and control groups having a similar effect on the dependent variables. To the extent that this is not the case, this type of estimator is limited. 20 This probit model is slightly different from that in Appendix A in that it does not include controls for hours worked, but includes only the four demographic characteristics noted above. Specifications which included hours produced similar results. 21 Unfortunately, while the NMES/NMCES do have firm size questions, over 85% of respondents in the NMCES have either unknown or not applicable as a response to this question leaving sample sizes too low to calculate any compliance measures. May CPS 1979 , 1988 . Rows may not sum to 100 due to rounding. In the difference-in-differences analysis, the test group is male workers 66-69. Control group is male workers 55-64. The first differences-in-differences examines the difference between the test and control group in the percentage employed in large firms before and after the MSP. The second differences-in-differences examines this same difference for part time versus full time.
by the MSP. In firms smaller than 500 employees, there were no significant decreases in hours worked. Hours worked fell 2.7 more hours in large firms than in small firms, but this difference-in-differences was not statistically significant.
Firm size of employment
The MSP legislation exempted firms with 20 employees or fewer. If employers did offer coverage to such workers it remained secondary to medicare. By shifting employment to small firms, older workers could avoid the MSP tax. We expect to see a shift of workers toward these firms.
To test these hypotheses, we use the 1979 and 1988 May CPS. 22 We compare the percentage of male workers over age 65 employed in firms with 25 or fewer workers before and after the MSP legislation and contrast the change with that for male workers under age 65. We refine the estimates by comparing the change in firm size of employment for full time and part-time workers, because part-time workers in large firms are less likely to be offered health insurance. Table 6 provides the results of these analysis.
The share of workers under age 65 employed in small firms fell slightly over this period, as did the share of full-time workers under age 65. The share of all workers age 65 and over employed in small firms also fell (though by less), while the share of full-time employees in such firms rose. To assess the magnitude of these effects, we use a regression-corrected difference-in-differences estimate (Table 6 ). Once we control for changes in the distribution of all workers under age 65, we find a negative but not significant movement of older workers towards smaller firms. We then use a difference-in-difference-in-differences estimate to investigate whether older full-time workers were more likely than part-time workers to shift to employment in small firms. Again we find that older workers shifted towards employment in small firms, but that the estimates are not statistically significant (Table 6 ).
While the sample sizes are small and the statistical significance of the results is weak, these results suggest that some of the effect of MSP was offset by changes in the firm size of employment. We estimate (although imprecisely) that the probability of being employed in a larger firm (>25) decreased by approximately 2% for the MSP eligible population versus the non-MSP eligible control group. The probability of holding health insurance given employment in a large firm (calculated from the May 1988 CPS) is approximately 73%. Therefore, the number of workers of medicare eligible age who were likely to receive employer-provided insurance decreased by 1.5% or approximately 45,000 people. Using a per capita cost in 1988 of US$ 1701 (taken from the per capita amount of US$ 1562 in 1987 in Table 1 and adjusted for the growth in medicare spending) the approximate cost to medicare from avoidance through firm size employment in 1988 was US$ 76 million. This number should be considered a rough estimate given the imprecision of the firm size avoidance estimates. 23
Aggregate employment and wages
If we were to observe that firms both paid medicare bills and made health insurance available to their older workers, we would expect such compliance to lead to a decline in the demand for workers age 65 and over in these firms. If, instead, the mandate led workers age 65 and over to drop all insurance coverage (or to move to jobs that did not offer employer-sponsored health insurance), we would expect their wages to rise by the cost of the foregone medicare supplemental coverage. Such coverage (including the medicare Part B premium) cost on average US$ 420 in 1987 (National Underwriter, 1987 .
If employer-sponsored insurance acted as primary payer for employees (or if firms considered the risk of such payments in making hiring decisions), we would expect to observe declines in both wages and employment (due to the labor supply effects of MSP). The magnitude of the relative declines depends on the price elasticities of labor supply and demand. We expect labor demand to be relatively elastic, since workers under age 65 are very good substitutes for older workers and MSP did not increase the cost of hiring workers under age 65. 24 The labor supply of these workers is also likely to be relatively elastic given the availability of private pension and social security income for those age 65 and over. If the elasticity of labor supply is 0.3, the elasticity of labor demand −0.5, and the cost of employer sponsored health insurance is 5% of wages on average, we would expect the MSP to lead to a decline in hourly wages of 1.9% and a decline in employment of 1.0%. 25 23 Other ways that MSP could be avoided would be by shifting industries of employment toward non-offering industries or by raising required employee contributions to health plans in order to encourage workers to drop employer-sponsored coverage. We did not find any significant change in the industry of employment for 65-69 year olds relative to younger cohorts as a result of the mandate. Although the share of employees required to contribute to coverage costs did increase over this period (from 35% in 1983 to 49% in 1989) , this trend did not differentially affect older employees. 24 Under the pre-1983 equilibrium, wages of workers under age 65 should have reflected the cost of their health insurance coverage while those of workers age 65 and over should not have reflected this cost. 25 If workers dropped supplemental coverage due to the MSP, we would expect to see increases in wages of no more than 0.5%. We would not expect substitution of wages for coverage to have substantial employment or participation effects (except to the extent that some workers might have continued working, prior to MSP, specifically in order to keep employer-sponsored supplemental coverage). a Sixty-five year olds are excluded from the wage analysis because the hourly wage refers to the previous year. Source : March CPS, 1980 -1988 . Pre-MSP sample 1980 -1982 CPS relative to post-MSP sample 1985 -1988 Analyses compare the difference-in-difference between indicated tests and control groups and between males 55-64 and males 65-69 (and 66-69) . We then take the difference of each of there comparisons from before and after the MSP. Results for employment and labor force participation are reported as probit marginal effects. Wage analysis includes only workers. Wages are in 1980 dollars. Independent variables for regression adjusted analysis include education, race, experience and experience squared. Standard errors in parentheses.
We examine changes in wages, employment, and labor force participation using a difference-in-difference-in-differences estimator similar to that outlined in the MSP avoidance section (Eq. (2)). We compare changes in wages and employment levels across different demographic groups and for a predicted coverage group. The results from these estimates are presented in Table 7 .
Our results show no significant changes in wages or employment changes over the period surrounding the mandate by race or education group. We find increases in wages in high insurance industries and increases in employment in high insurance states. These lead to increases in wages, employment, and participation among high insurance groups. This result is inconsistent with a wage or employment response to full compliance with the MSP mandate. The wage result is consistent with firms dropping existing supplementary coverage for older workers.
We repeat the wage analysis for workers in the largest firms to see whether higher compliance rates in these firms resulted in declines in wages. We find no evidence of changes in wages in these firms either.
In sum, our findings suggest that the labor market consequences of the MSP took the form of mandate avoidance. Older workers did not face reductions in wages or employment, but the distribution of their employment shifted toward smaller firms, shorter hours, and higher hourly wages. 
Conclusions
The MSP mandate did not actually accomplish much of what it set out to do. Payer compliance with the mandate was only about one-third and was concentrated entirely among the largest claims. Coverage compliance was under 25%, even assuming the distribution of hours worked as constant. We also observe some evidence of MSP avoidance, particularly in the largest firms, further reducing the impact of the legislation. By contrast, we find no observable effect of the mandate on wage and employment outcomes.
We decompose the lack of savings from lack of compliance and tax avoidance and summarize these results in Table 8 . In the first column, we report the results of a decomposition that includes both payment and coverage compliance (employers both acted as primary payers when they were obligated to, and provided coverage for workers age 65 and over at similar rates to those under age 65). The second column reports the decomposition of savings assuming payment compliance only. Our results suggest net savings from MSP between US$ 309 and US$ 459 million in 1985, consistent with HCFA's reported savings of US$ 450 million.
Why is compliance so low? The diffuse nature of the US health insurance system means that it is almost impossible to use standard administrative records to identify people with private insurance coverage. HCFA had to rely on insurance intermediaries, providers, employers, and older workers to identify those with employer coverage. These groups, however, had little incentive to assist in complying with the mandate.
This difference in compliance incentives helps explain the sharp contrast between these results and those of Gruber's study of the incidence of mandatory maternity benefits (Gruber, 1994) . That study found that a female-worker-specific insurance mandate, equivalent to a tax of 2-4%, led to a decline in the wages of affected women of >4%, but had little effect on labor supply. 26 In the case of the maternity benefit, pregnant women, and their health care providers had considerable incentive to require that their employers comply with the mandate.
The cost of health insurance coverage is high, so anti-crowd-out provisions continue to be a component of policy proposals. In thinking about the implications of these findings for other anti-crowd-out proposals, it is important to recognize that the poor compliance results of the MSP occurred in an administrative environment that was unusually favorable to compliance enforcement. Seniors with employer-sponsored coverage reported both medicare and their employer-sponsored coverage to providers, so both sources of coverage could be tracked and compared. Small numbers of carriers acted as intermediaries, and many of these carriers also administered the employer-sponsored supplemental insurance coverage itself. Only a small fraction of eligible seniors worked, so that the number of cases was limited. Finally, medical costs for seniors are very high, so that the savings from compliance provided substantial incentives for enforcement. Enforcing anti-crowd-out provisions in the larger, more heterogeneous, and less costly population under age 65, who use a much more fragmented health care system, is likely to be even more difficult.
